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Four new species of Chaetodermatidae 
(Mollusca, Caudofoveata) from bathyal bottoms 
of the NW Iberian Peninsula
M. P. Señarís1,2*, O. García‑Álvarez1,2 and V. Urgorri1,2
Abstract 
Caudofoveata is a class of vermiform molluscs with bilateral symmetry and circular transverse section. There are at 
least 135 described species of Caudofoveata. Fourteen species have been reported from the coast of the Iberian Pen‑
insula, four of which belong to the family Chaetodermatidae. Of these four species, three are endemic to the Mediter‑
ranean Sea and one to the NW Iberian Peninsula. The Chaetodermatidae specimens studied were collected off the 
NW Iberian Peninsula during several expeditions. Four new species of Caudofoveata are described from the NW Ibe‑
rian Peninsula. They belong to the family Chaetodermatidae, one of them to the genus Chaetoderma and three to Fal-
cidens. Chaetoderma galiciense sp. nov. has a body divided in 5 regions: anterior, neck, trunk, tail and tassel, each region 
is covered by typical sclerites. Falcidens urgorrii sp. nov. has a narrow body divided in four regions: anterior, neck, trunk 
and tassel, each region covered by typical sclerites, and a radula bears a pair of teeth and two pairs of lateral supports. 
Falcidens garcialvarezi sp. nov. has a body with four regions, each body region covered by characteristic sclerites. The 
radula bears a pair of falciform teeth, a long and narrow radular cone, a triangular central plate and a pair of lateral 
supports. Falcidens valdubrensis sp. nov. has a short body divided in four regions, each of which covered by charac‑
teristic sclerites; the radula bears two falciform teeth.The four new species described herein increase the number of 
known described species of Caudofoveata to 138. Thus, the Iberian Peninsula becomes one of the best known areas 
in the world. Also, the first species of the genus Chaetoderma from the Iberian Peninsula is described. This paper is reg‑
istered in Zoobank under: http://zoobank.org/urn:lsid:zoobank.org:pub:628A29EE‑B45D‑4D1A‑8955‑F84FEDAD9013.
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Background
Caudofoveata are vermiform molluscs with subrostral 
buccal shield and aculiferous mantle covered in sclerites 
of calcium carbonate. They are bilaterally symmetrical 
and circular in cross-section. Their buccal shield can be 
situated around, flanking or behind the mouth; their bell-
shaped pallial cavity in the posterior body end and they 
bear a pair of ctenidia [1, 2]. Normal size in adult speci-
mens range from 1.5 and 140 mm, although some species 
can be smaller or reach 400 mm [3]. The morphology of 
sclerites morphology is diverse, they are usually acicular 
on the tassel and flat and oval, lanceolate (shaped like the 
head of a lance) or saggital (resembling an arrow or arrow-
head) in the rest of the body. They may also bear keels, 
striations or grooves. The radula is biseriate, distichous, 
with pairs of hooked or sickle teeth located on the radular 
membrane [3]. The body of Caudofoveata is divided into 
different regions. The family Chaetodermatidae has 4–5 
body regions as described above. Different terminologies 
and criteria are used for each of them [4–9]. In this paper, 
the different body regions are referred to as anterior, neck, 
trunk, tail and tassel, and have been delimited by exter-
nal characters such as the kind of sclerites, changes in 
diameter or constrictions. These body regions are simi-
lar to those described in other studies based on internal 
anatomy [5, 9]. The correspondence of the terminology 
used for each body region is as follows: the anterior region 
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corresponds to the region of foregut, the neck to the 
region of the midgut, the trunk to the region of digestive 
gland, the tail to the praepallial region of gonopericardial 
ducts and the tassel to the pallial region.
Their habitat extends through a wide bathymetric 
range, 50–9000 m deep. They live burrowed in soft bot-
toms, low hydrodynamic waters with a salinity of at least 
28–30  ‰, although their abundance depends on local 
environmental conditions [5, 10–12]. Despite having 
widened the knowledge in class Caudofoveata over the 
last decades, there is still poor knowledge about their 
biogeography. Species are generally located in specific 
areas, although some show a wider distribution [3]. In 
general, the seabeds of American and European Atlantic 
and the American Pacific are well-documented, whereas 
the seabeds of the south Pacific and Antarctic are poorly 
documented. Chaetodermatidae are selective carnivores, 
their diet consists of foraminifera, worm-like animals and 
other unidentified animals [13]. They have separate sexes. 
Despite the absence of direct observations of their sexual 
behavior, it has been assumed that fertilization is external 
due to the presence of ectaquasperms [14].
Chaetodermatidae is one of the three families com-
prising the class Caudofoveata and is composed by three 
genera: Chaetoderma, Falcidens and Furcillidens, which 
are characterized by their radula type. The shape, size, 
ornamentation and arrangement of the sclerites, as well 
as their variation along the animal body, are characters of 
taxonomic releveance for species delimitation [5, 15].
No species of the genus Chaetoderma has been cited or 
described from waters of the Iberian Peninsula, whereas 
four species of the genus Falcidens are known, three of 
theses four species are endemic to the Mediterranean 
Sea: Falcidens gutturosus (Kowalevsky, 1901), Falcidens 
aequabilis Salvini-Plawen, 1972 and Falcidens strigis-
quamatus (Salvini-Plawen, 1977), and one of them only 
known from the Atlantic peninsular coast, Falcidens vas-
coniensis Salvini-Plawen, 1996 [3, 16–24].
In this paper, four new species of Caudofoveata from the 
NW Atlantic coast of the Iberian Peninsula, Chaetoderma 
galiciense sp. nov., Falcidens urgorrii sp. nov., Falcidens 
garcialvarezi sp. nov. and Falcidens valdubrensis sp. nov., 
are described by means of a thorough description of their 
body anatomy and a study of their pedal shield and radula. 
The typology and morphology of the sclerites using both, 
optical microscopyand environmental and scanning elec-
tron microscopy (ESEM).
Methods
During the oceanographic expeditions DIVA-Artabria I 
2002 and 2003, A Selva 2008 and DIVA-Artabria II 2008, 
15 specimens of Mollusca Caudofoveata of the fam-
ily Chaetodermatidae were collected with naturalist’s 
rectangular dredges (NRD) and epibenthic eledges (EBS) 
from 400 to 2000 metres depth on soft bottoms (Table 1). 
Samples were preserved in ethanol 70% neutralized with 
sodium tetraborate 10-hydrate (borax).
Some specimens were photographed and measured 
in  vivo and other specimens in fresh under stereoscopic 
microscope (Olympus SZ40). 11 specimens were pre-
pared for their study and photographed under environ-
mental scanning electron microscope (ESEM, Zeiss EVO 
LS 15). Thus, they were dehydrated through ethanol baths 
(70–90%-absolute) and a last bath of xylol. Subsequently, 
they were placed on a SEM slide with Dimethyl Hydan-
toin Formaldehyde (DMHF) and once the ESEM study 
was done, they were rehydrated in order to restore the 
previous conditions and to use them in future studies.
Sclerites were isolated by scraping and using sodium 
hypochlorite 5% on a slide for their study under optical 
microscope (Olympus AX70). They were then washed in 
distilled water, left to dry and mounted on Canada bal-
sam with a cover slip. The preparation of sclerites for 
their study under ESEM was similar to that under optical 
microscope, but they were mounted on a SEM slide and 
left to dry.
The radula was studied by transparency under the opti-
cal microscope Olympus AX71 and serial histological 
sections were made for the study of the radula of Falci-
dens garcialvarezi sp. nov. Specimens were decalcified 
in an EDTA solution, embedded in paraffin, cut in 5 μm 
thick sections with a microtome Microm HM 340E and 
stained in Mallory’s trichrome [25].
Results
Class Caudofoveata Boettger, 1956
Family Chaetodermatidae Ihering, 1876.
Genus Chaetoderma Lovén, 1845
Chaetoderma galiciense sp. nov.
Type material—Holotype (MHN-USC 10059) 20.5 mm 
long specimen, preserved in ethanol 70% and deposited 
at the Museo de Historia Natural of the Universidade de 
Santiago de Compostela, number 10059 NHN-USC.
Type locality—Arousa Canyon, Galicia (NW Iberian 
Peninsula), oceanographic expedition DIVA-Artabria 
II 2008, station 30-DRN-r-2008-290908 (42°30  440′N; 
9°40  830′W), collected with a NRD dredge on muddy 
sand bottoms at a depth of 2000 m.
Derivatio nominis—The species is dedicated to Gali-
cia, NW Iberian Peninsula, where the specimen was 
collected.
Diagnosis—Body divided in 5 regions: anterior, neck, 
trunk, tail and tassel. Buccal shield unknown. Typi-
cal mantle sclerites according to body region. Anterior 
region and neck with the same sclerite typology; two 
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types: sagittal and flat with a slight basal notch, median 
keel in the distal part of the blade and a longitudinal 
groove on each side; and lanceolate sclerites with blade 
and base on different planes forming an angle, with a 
slight notch on the base and a median keel with a groove 
on each side. Trunk and tail have the same types of scle-
rites: lanceolate, flat, with a median longitudinal keel 
with two lateral grooves on both sides with or without 
notch on the base. Two types of sclerites on the tassel: 
lanceolate, elongate and flat sclerites with two longitu-
dinal grooves and soft, flat and acicular sclerites. Radula 
unknown.
Habitus—Animal 20.5  mm long and 0.4–1  mm wide, 
brownish white colour in  vivo. With five body regions: 
anterior, neck, trunk, tail and tassel (Fig. 1a), which may 
be distinguished by their morphology and type of scler-
ites. The anterior region of the specimen is incomplete 
(1.6  mm long ×  0.6  mm wide); buccal shield unknown. 
Neck short and wide (1.9  mm ×  0.9  mm) delimited by 
two constrictions: one differentiates it from the ante-
rior region and the other separates it from the trunk. 
Trunk long; it is the narrowest part of the animal 
(8.4  mm ×  0.4  mm). Tail approximately as long as the 
trunk but wider (8.1  mm  ×  1  mm). Tassel wider than 
long (0.5 mm × 0.7 mm), bell-shaped; it bears the pallial 
cavity with two ctenidia.
Sclerites—Their arrangement varies along the body 
of the animal. Due to the poor condition of the ante-
rior region, the arrangement of the sclerites is unknown 
(Fig.  1b). On the neck, they are perpendicular to the 
mantle surface (Fig. 1c, d) and on the trunk, tail and tas-
sel they are lying lengthwise on the mantle (Fig. 1e–g).
The anterior region and neck present the same types 
of sclerites: one type (Fig.  2A) shorter (80–100  μm 
long × 40–50 μm wide), sagittal, flat, with a slight notch 
on the base, a median keel on the distal part of the blade 
and a longitudinal groove on both sides (Fig. 2A); the sec-
ond type is longer (100–150 μm × 40–50 μm), lanceolate, 
with a notched base, a blade with a hollow median keel 
and a groove on both sides; the planes of the blade and 
the base form a 25°–30° angle, being the most character-
istic type of sclerites of the species (Fig. 2B).
Same types of sclerites on trunk and tail; large (250–
300  μm  ×  65–80  μm), lanceolate, flat, with a median 
Table 1 Specimens of Falcidens and Chaetoderma collected in the four expeditions
Species Expedition Station and coordinates Depth (m) Length (mm)
Chaetoderma galiciense sp. nov. DIVA‑Artabria II 2008 30‑DRN‑r‑2008‑290908
42°30, 440′N 9°40, 830′W
2000 20.5 Holotype
Falcidens urgorrii sp. nov. DIVA‑Artabria I 2002 DRN‑800‑2002‑110902
43°51, 265′N 8°54, 480′W
840 1 Holotype
Falcidens urgorrii sp. nov. DIVA‑Artabria I 2003 EBS‑600‑2003‑180903
43°48, 587′N 8°51, 740′W
600 1.3 Paratype 1
Falcidens urgorrii sp. nov. A Selva 08 15‑2‑DRN‑2008‑240708
43°56, 478′N 8°54, 199′W
600 1.7 Paratype 2
Falcidens urgorrii sp. nov. DIVA‑Artabria I 2003 EBS‑400‑2003‑130903
43°43, 781′N 8°46, 450′W
400 2.9 Paratype 3
Falcidens urgorrii sp. nov. DIVA‑Artabria I 2003 EBS‑800‑2003‑150903
43°51, 873′N 8°53, 683′W
800 0.8 Paratype 4
Falcidens urgorrii sp. nov. DIVA‑Artabria I 2003 EBS‑600‑2003‑180903
43°48, 587′N 8°51, 740′W
600 3.2 Paratype 5
Falcidens urgorrii sp. nov. DIVA‑Artabria I 2003 EBS‑800‑2003‑150903
43°51, 873′N 8°53, 683′W
800 3.6 Paratype 6
Falcidens urgorrii sp. nov. DIVA‑Artabria I 2003 EBS‑600‑2003‑180903
43°48, 587′N 8°51, 740′W
600 1.2 –
Falcidens urgorrii sp. nov. DIVA‑Artabria I 2003 EBS‑600‑2003‑180903
43°48, 587′N 8°51, 740′W
600 2.2 –
Falcidens urgorrii sp. nov. DIVA‑Artabria I 2003 EBS‑600‑2003‑180903
43°48, 587′N 8°51, 740′W
600 0.7 –
Falcidens garcialvarezi sp. nov A Selva 08 15‑2‑DRN‑2008‑240708
43°56, 478′N 8°54, 199′W
600 5.4 Holotype
Falcidens garcialvarezi sp. nov. DIVA‑Artabria I 2003 EBS‑800‑2003‑150903
43°51, 873′N 8°53, 683′W
800 5.1 Paratype 1
Falcidens garcialvarezi sp. nov A Selva 08 15‑2‑DRN‑2008‑240708
43°56, 478′N 8°54, 199′W
600 – Paratype 2
Falcidens valdubrensis sp. nov. DIVA‑Artabria I 2002 DRN‑400‑2002‑130902
43°45, 892′N 8°44, 301′W
400 1.8 Holotype
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Fig. 1 Chaetoderma galiciense sp. nov. Holotype. a Habitus and body regions, b–g Arrangement of sclerites under SEM, b Anterior region; c, d Neck, 
e Trunk, f Tail, g Tassel (a anterium, n neck, t trunk, tl tail, ts tassel)
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longitudinal keel with a groove on each side. Two types 
can be distinguished according to the base; one type pre-
sents a truncated base (Fig. 2C), whereas the second type 
shows a slight notch on it (Fig. 2D).
Two types of sclerites on the tassel: one smaller (150–
200  μm  ×  25–35  μm), lanceolate, elongated, flat, with 
two longitudinal grooves from the base to the apex 
of the blade (Fig.  2E); and a second type larger (400–
750 μm × 30–50 μm), acicular, flat and smooth (Fig. 2F, 
G).
Remarks—Although the radula could not be stud-
ied, the new species Ch. galiciense sp. nov. is classified 
within the genus Chaetoderma based on the body mor-
phology and sclerites. The body of the new species with 
several regions is completely different from the body 
without regions of the family Limifossoridae. Moreover, 
it also differs from the body of the specimens belonging 
to the family Prochaetodermatidae with the posterior 
region tapered like a tail. In the family Chaetodermati-
dae, the posterior region of the body is tapered like a 
tail or has the same diameter as the rest of the body in 
the genus Falcidens [3]. However, the diameter is simi-
lar or larger in the genus Chaetoderma than in the new 
species. In addition, the esclerites of the new species 
with the blade and the base forming an angle are pre-
sent in only four species, all of them belonging to the 
genus Chaetoderma.
Chaetoderma galiciense sp. nov. is characterized by 
bearing a very distinctive type of sclerites on the neck 
with the base and blade forming a 25°–30° angle and a 
keel on the distal part of the blade (Table 2). This type of 
sclerites is rare and is only described in four species of 
the genus from the Pacific Ocean: Chaetoderma argen-
teum Heath, 1911, Chaetoderma californicum Heath, 
1911, Chaetoderma montereyense Heath, 1911 from 
waters of the North American Pacific Ocean [26] and 
Chaetoderma usitatum Scheltema, 1989 from the South 
coast of Australia [7].
Although the sclerites of these four species are similar 
to those of Ch. galiciense sp. nov., the latter can be eas-
ily distinguished from them (Table  2). Ch. argenteum, 
Ch. montereyense and Ch. californicum present this type 
of sclerites on the trunk, whereas Ch. galiciense sp. nov. 
bears them on the neck [9, 15, 27]. Also, the sclerites of 
Ch. argenteum present a marked waist unlike those of 
the new species and Ch. californicum shows median keel, 
usually with several ridges [15, 27].
Chaetoderma usitatum presents sclerites with the 
blade and base forming an angle on the trunk unlike Ch. 
galiciense sp. nov. which bears them on the neck. Besides, 
these have a wider base compared to the blade than those 
of the new species [7].
The rest of species of the genus shows no sclerites 
with the blade and base forming an angle, which clearly 
distinguishes them from Ch. galiciense sp. nov. Chae-
toderma nitidilum Lovén, 1845 is the closest species of 
the genus, but is particularly distinct from it (Table  2). 
Ch. nitidulum shows smooth and lanceolate sclerites on 
the anterior region; ensiform sclerites with waist, with a 
base narrower than the blade on the neck; sagittal lan-
ceolate sclerites with median keel, as well as elongated 
sclerites with median keel and several lateral striations 
on the trunk, which Ch. galiciense sp. nov. does not show 
[5, 28, 29].
Genus Falcidens Salvini-Plawen, 1968.
Falcidens urgorrii Señarís & García-Álvarez sp. nov.
Type material—Holotype (MHN-USC 10057) 
1  mm long, preserved in 70% ethanol. Paratype 1 
(MNCN  15.01/100) 1.3  mm long preserved in ethanol 
70% and a preparation of sclerites for their study under 
SEM. Paratype 2 (MHN-USC 10058) 1.7 mm, preserved 
in 6 slides with 5 µm thick cuts of cross sections. Para-
type 3 (MHN-USC 10058) 2.9  mm long, its anterior 
region was used for the study of sclerites and radula; its 
posterior region was preserved in 70% ethanol. Para-
type 4 (MNCN 15.01/101) 0.8 mm long; a fragment of its 
posterior region (preserved in 70% ethanol) as well as a 
preparation of sclerites for SEM were preserved. Para-
type 5 (MHN-USC 10058), 3.2 mm long; a preparation of 
sclerites was preserved. Paratipe 6 (MHN-USC 10058), 
3.6  mm long, preserved in slides with 5  µm thick cross 
sections. The Holotype and the rest of the types have 
been deposited at the Museo de Historia Natural of the 
Universidade de Santiago de Compostela (MHN-USC), 
except for Paratype 1 and Paratype 4 which have been 
deposited at the Museo Nacional de Ciencias Naturales 
of Madrid (MNCN).
Other material—Three specimens, 1.2, 2.2 and 0.7 mm, 
were studied. These specimens were lost but photographs 
under binocular stereo microscope, optical microscope 
and SEM have been kept.
Type locality—Ferrol Canyon, Galicia (NW Iberian 
Peninsula). Holotype collected during the expedition 
DIVA-Artabria I 2002 at station DRN-800-2002-110902 
(43°51  265′N; 8°54  480′W) with a NRD on bottoms of 
muddy sand at a depth of 840 m. Paratype 3 was gathered 
during the expedition DIVA-Artabria I 2003 at station 
EBS-400-2003-130903 (43°43  781′N; 8°46  450′W) with 
an EBS on bottoms of muddy sand at a depth of 400  m. 
During the same expedition, Paratypes 1, 5, and the three 
specimens of other material were collected at station 
EBS-600-2003-180903 (43°48  587′N; 8°51  740′W) with 
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Fig. 2 Chaetoderma galiciense sp. nov. Holotype, drawings and photographs of characteristic sclerites under SEM. A, B Anterior region and neck (B is 
drawn in frontal and lateral views); C, D Trunk and tail, E–G Tassel
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an EBS on bottoms of muddy sand at a depth of 600  m, 
whereas Paratype 4 and Paratipe 6 were collected at sta-
tion EBS 800-2003-150903 (43°51 873′N; 8°53 683′W) with 
an EBS on bottoms of muddy sand at a depth of 800  m. 
In the course of the oceanographic expedition A Selva 
2008, Paratype 2 was collected at station 15-2-DRN-2008-
240708 (43°56 478′N; 8°54 199′W) with a NRD on bottoms 
of muddy sand at a depth of 600 m.
Derivatio nominis-The species is dedicated to Prof. 
Dr. V. Urgorri, promoter of marine biology research in 
Galicia.
Diagnosis—Body divided in four regions: anterior, 
neck, trunk and tassel. Unpaired and postoral buccal 
shield, flanking the mouth without closing preorally. 
Mantle covered in typical sclerites according to the body 
region: on the anterior region, they are small, smooth, 
oval and flat; on the neck they are larger, sagittal and flat; 
on the trunk they are larger, lanceolate with a median 
keel and a groove on each side, and with three base types: 
round, truncated or with a central notch; on the tas-
sel there are three types of sclerites: two lanceolate with 
a median groove and one acicular with the base wider, 
round and with a median groove. Radula with a pair of 
falciform teeth connected at their base by a symphysis 
located on the radular cone and with two pairs of curved 
lateral supports with round base.
Habitus—Animals 0.7–3.6  mm long and 0.2–0.5  mm 
wide (Table 1). White colour in ethanol 70%. With four 
body regions: anterior or cephalic lobe, neck, trunk and 
tassel (Fig. 3), which differ in the types of sclerites. Buc-
cal shield located in the anterior region. Neck delimited 
by two constrictions: one separating it from the ante-
rior region, the other from the trunk. Trunk long; tassel 
as terminal region, pallial cavity with ctenidia located 
within.
Buccal shield—Occasionally difficult to distinguish as 
the animal may contract during fixation. The shield occu-
pies a postoral position, it is unpaired, oval and twice as 
wide as high (Fig. 4a). Its flanks are located laterally to the 
mouth without joining preorally; they delimit a notch, 
where the mouth is located, which is two-thirds as high 
as the shield.
Sclerites—Arranged along the animal body, lying length 
wise on the mantle (Fig. 4b), although occasionally, espe-
cially in the neck region and its surrounding areas, they 
may be erected at an angle of approximately 45°, which is 
clearer if the animal is contracted (Fig. 4c).
Each body region has a characteristic type of sclerites 
(Fig.  5). In the anterior region, sclerites are small (20–
30  μm long ×  10–15  μm wide), oval, smooth, flat, with 
tapering distal end of the blade (Fig. 5A–D). On the neck 
sclerites are larger (35–100 μm × 20–0 μm), sagittal, flat 
and smooth (Fig.  5E–H). Three types of large sclerites 
on the trunk (50–150 μm × 20–50 μm), lanceolate, flat, 
with a median longitudinal keel and a groove on each 
side. The three types differ in the morphology of the 
base: round (Fig. 5I), truncated (Fig. 5J) or with a notch 
on the central region (Fig. 5K). Three type of sclerites on 
the tassel; the first type is large (50–90 μm × 10–20 μm) 
lanceolate, flat sclerites, with truncated base and a large 
central groove which takes up almost the entire surface 
(Fig.  5L); the second type is larger and narrower (85–
125 μm × 10–25 μm), lanceolate with a slightly marked 
groove on the base (Fig. 5M); the last type is the largest 
(125–200  μm  ×  10–15  μm), with long acicular blade, 
round, wide and flat base, with a median groove that can 
be long and narrow (Fig. 5N) or short and wide (Fig. 5O).
Radula—It shows the typical structure of the genus 
and is made up of a pair of falciform teeth (52 µm long), 
which narrow on the base and are joined by a symphysis 
located on the radular cone (96 µm long), and two pairs 
of lateral supports of different size (52 and 27 µm long), 
both curved with round base (Fig. 6).
Remarks—The new species, Falcidens urgorrii sp. nov., 
is characterized by bearing sagittal sclerites, smooth and 
flat on the neck and three types of sclerites on the tassel, 
some lanceolate with a large central groove, others nar-
row, lanceolate, with a small groove on the base, and the 
last type, acicular, long, with round base, flat, wide, with 
a central groove.
Six species of the genus are known from the Euro-
pean Atlantic Ocean and differ from the new species 
in the type of sclerites, body and radular morphology. 
Falcidens crossotus Salvini-Plawen, 1968 and Falcidens 
vasconiensis Salvini-Plawen, 1996 present a tail-shaped 
body end; they also show very characteristic sclerites in 
the anterior region, oval with two longitudinal grooves 
in F. vasconiensis and oval with two longitudinal crests 
in F. crossotus. The latter also presents only one pair of 
radular supports unlike F. urgorrii sp. nov., whose body 
lacks a tail and shows smooth and flat oval sclerites in 
the anterior region and two pairs of radular supports 
(Table 3) [5, 16, 19, 24, 30, 31]. Falcidens sterreri (Salvini-
Plawen, 1967) and Falcidens sagittiferus Salvini-Plawen, 
1968 bear sclerites that the new species lacks. F. sagit-
tiferus presents lanceolate sclerites with a median keel 
on the trunk and smooth acicular sclerites on the tassel, 
whereas F. sterreri shows sclerites with several crests on 
the trunk and acicular sclerites on the tassel; also both 
F. sagittiferus and F. sterreri have an only pair of radular 
supports unlike F. urgorrii sp. nov. which shows two pairs 
(Table 3) [5, 30–32].
Finally, two new species of the genus Falcidens are 
described herein. These two species, Falcidens valdu-
brensis sp. nov. and Falcidens garcialvarezi sp. nov., dif-
fer in the type of sclerites. Thus, F. valdubrensis sp. nov. 
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Fig. 3 Falcidens urgorrii sp. nov. a Habitus and body regions of Paratype 5; b, e Different habitus; b Holotype, c Paratype 1, d Paratype 2, e Paratype 4 
(a anterium, n neck, t trunk, ts tassel)
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presents sagittal sclerites with a keel on the neck and lan-
ceolate sclerites with a median keel on the tassel, which 
differ from the sagittal smooth sclerites of the neck and 
the acicular and lanceolate sclerites with a groove of the 
tassel present in F. urgorrii sp. nov. Finally, F. garcialva-
rezi sp. nov. shows oval and lanceolate sclerites on the 
neck, but no sagittal sclerites as those of F. urgorrii sp. 
nov. Also, the radula of F. garcialvarezi sp. nov. shows 
only one pair of lateral supports and a central plate, 
whereas F. urgorrii sp. nov. presents two pairs of supports 
and lacks a central plate (Table 3).
Two species are described from the Mediterra-
nean Sea, Falcidens aequabilis Salvini-Plawen, 1972 
and Falcidens gutturosus (Kowalevsky, 1901), wich 
present a tail-shaped posterior region of the body and 
smooth acicular sclerites on the tassel unlike F. urgor-
rii sp. nov., which lacks a tail and shows three differ-
ent types of sclerites on the tassel. Also, F. aequabilis 
shows sagittal sclerites with a notch on the base and 
several crests on the trunk as well as a single pair of 
radular supports on the radula. F. gutturosus presents 
sagittal sclerites with a notch on the base and median 
keel with lateral crests on the neck and lanceolate scle-
rites with a notch on the base, waist, median keel and 
several lateral crests on the trunk, which differ from F. 
urgorrii sp. nov. in the smooth sagittal sclerites of the 
neck and the lanceolate sclerites with median keel of 
the trunk (Table 3) [21, 23].
Fig. 4 Falcidens urgorrii sp. nov. a Buccal shield under optical microscope of Paratype 4; b, c Arrangement of sclerites of Paratype 5 under SEM; b 
Trunk; c Neck
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Fig. 5 Falcidens urgorrii sp. nov. Sclerites typical of each body region. A–D Anterior; E–H Neck, I–K Trunk, L–O Tassel
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Third species from the Mediterranean Sea, Falcidens 
strigisquamatus (Salvini-Plawen, 1977), shows sagittal 
sclerites with many striations on the neck and lanceo-
late sclerites with several crests on the trunk unlike the 
smooth sagittal sclerites of the neck and the lanceolate 
sclerites with median keel and lateral grooves of F. urgor-
rii sp. nov. (Table 3) [17, 22]. In addition, F. strigisquama-
tus bears a pair of radular supports, while F. urgorrii sp. 
nov. has two pairs [17].
Falcidens garcialvarezi Señarís & Urgorri sp. nov.
Type material—Holotype (MHN-USC 10060), 5.4 mm 
long; 6 slides with the anterior region cut in 5 µm cross 
sections have been preserved as well as 6 preparations 
of sclerites (2 on a slide in Canada balsam for the opti-
cal microscope and 4 preparations on slides for the SEM). 
Also, the posterior region was preserved in 70% ethanol. 
Paratype 1 (MNCN 15.01/102), 5.1  mm long; was pre-
served in 70% ethanol. Paratype 2 (MHN-USC 10061), 
damaged, was preserved in 70% ethanol. Holotype and 
Paratype 2 are deposited at the Museo de Historia Nat-
ural of the Universidade de Santiago de Compostela 
(MHN-USC) and Paratype 1 at the Museo Nacional de 
Ciencias Naturales of Madrid (MNCN).
Type locality—Ferrol Canyon, Galicia (NW Spain). 
Oceanographic expedition A Selva 2008, station 15-2-
DRN-2008-240708 (43°56 478′N; 8°54 199′W), collected 
with a NRD on muddy bottoms with corals at a depth of 
600  m, Holotype and Paratype 2. Oceanographic expe-
dition DIVA-Artabria I 2003 station EBS-800-2003-
150903 (43°51  873′N; 8°53  683′W), with an EBS on 
bottoms of white mud with stones at a depth of 800 m, 
Paratype 1.
Derivatio nominis—The species is dedicated to Dr. O. 
García-Álvarez, researcher in the field of Solenogastres 
and Caudofoveata in Spain.
Diagnosis—Body with four regions: anterior, neck, 
trunk and tassel. Unpaired and postoral buccal shield 
flanking the mouth without joining preorally. Mantle 
covered in sclerites characteristic of each body region. In 
the anterior region, sclerites are oval, flat and smooth. On 
the neck, they are lanceolate, with a well-marked waist, a 
median keel, a slight groove on each side, base with wings 
and a notch. In the anterior region and on the neck, 
it also shows oval sclerites with a median keel. On the 
trunk, sclerites are larger, lanceolate with a median keel 
and a groove on each side; base with or without a notch. 
Four types of sclerites on the tassel: some lanceolate with 
Fig. 6 Falcidens urgorrii sp. nov. Radular system. a Schematic drawing; b, c Photographs under optical microscope, Paratype 1. (ls lateral supports; rc 
radular cone, th tooth)
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a round base and a large groove, others spatulate with a 
truncated base and two types of acicular sclerites with a 
flat, wide and round base, one with one groove and the 
other with two. Radula with a pair of falciform teeth 
joined in their base by a symphysis, long and narrow 
radular cone, with a triangular central plate and a pair of 
lateral supports.
Habitus—Animals 5.1–5.4  mm long with a diameter 
of 0.4–0.8  mm (Table  1). White colour after fixation in 
alcohol. Four body regions: anterior, neck, trunk and tas-
sel (Fig. 7), the posterior region may narrow and appear 
as an incipient tail. Buccal shield located in the anterior 
region. Neck delimited by two constrictions: one separat-
ing it from the cephalic lobe and the other differentiating 
it from the trunk. Long trunk; pallial cavity located in the 
tassel with two ctenidia.
Buccal shield—Unpaired, rounded contours, slightly 
wider than long (Fig. 8a). The shield surrounds the mouth 
without joining it preorally and delimits the notch that 
takes up three quarters of the shield’s height where the 
mouth is located.
Sclerites—On the neck and anterior region of the trunk, 
sclerites are arranged vertically to the mantle (Fig.  8b), 
whereas in the rest of the body they are lying on the man-
tle and parallel to the longitudinal axis (Fig. 8c). The scle-
rites of the anterior region are small (15–30  µm long), 
oval, flat and smooth (Fig. 9A, B). The most characteristic 
sclerites of this species are located on the neck, they are 
larger (50–100  µm long), lanceolate, with a well-marked 
waist, a blunt blade apex, a median keel and a slight groove 
on both sides; the base shows slight wings and a notch 
(Fig. 9D). Oval, elongated sclerites (30–50 µm long) with a 
median keel on the central area occur between the anterior 
region and the neck and on the anterior region of the neck 
(Fig. 9C); less abundant than the characteristic lanceolate 
type. On the trunk sclerites are larger, lanceolate, with a 
median keel and a groove on each side. Four types: two 
types are shorter (100–150 µm long) with the base wider 
than the blade, some of them with a rounded base (Fig. 9E) 
and others showing a notch (Fig. 9F); the other two types 
are longer (150–250  µm long), with elongated blade and 
a base as wide as the blade; one shows a rounded base 
(Fig. 9G) and in others the base presents a notch (Fig. 9H). 
Four types of sclerites on the tassel: lanceolate (30–50 µm 
long) with a rounded base and a large median groove 
(Fig. 9I); spatulate (50–100 µm long), with a median groove 
and a truncated base narrower than the blade (Fig. 9J); the 
other two types are acicular (150–300 µm long), with flat, 
wide and rounded base, one with a large central groove on 
the base (Fig. 9K) and the other with two grooves (Fig. 9L).
Radula—Radular system (Fig.  10) made up of a pair 
of falciform teeth (20  µm long) joined by a symphy-
sis located on a radular membrane turned into a very 
long and narrow bar (38 µm long × 3 µm wide). It also 
shows a central triangular plate between the teeth (5 µm 
long × 9 µm wide), and a pair of lateral supports (24 µm 
long × 8 µm wide).
Remarks—This new species Falcidens garcialvarezi sp. 
nov. has three types of characteristic sclerites. Two types 
are on the neck; some are oval, with median keel; they are 
also present in the anterior region; others are lanceolate, 
with waist, narrow blade, median keel, lateral grooves, 
base with wings and a notch. The third type is on the tas-
sel; they are long, with round base and two longitudinal 
grooves; the blade is acicular.
F. garcialvarezi sp. nov. differs from the other species 
of the genus in its body and radular morphology and 
the typology of its sclerites (Table  3). When comparing 
this species with the closest biogeographically, it can be 
highlighted as regards the three species of the Mediter-
ranean Sea, that two of them, Falcidens aequabilis Sal-
vini-Plawen, 1972 and Falcidens gutturosus (Kowalevsky, 
1901), have a tapering posterior body in the shape of a 
tail and lack a central plate on the radula. Also, F. aeq-
uabilis presents on the trunk sagittal elongated sclerites 
with a notch on the base and a median keel, and on the 
tail sagittal sclerites showing a base with a notch and 
several crests on the blade. Moreover, F. gutturosus pre-
sents on the neck sagittal sclerites with a median keel and 
two lateral crests; on the tail, notched lanceolate scle-
rites with waist, median keel and several lateral crests, 
and on the radula, two pairs of lateral supports [21, 23]. 
These characteristics differ from F. garcialvarezi sp. nov. 
in the lanceolate sclerites of the neck, the lanceolate scle-
rites with median keel and lateral grooves of the trunk as 
well as in the single pair of lateral radular supports. The 
third Mediterranean species Falcidens strigisquamatus 
(Salvini-Plawen, 1977) bears sagittal sclerites with many 
striations on the neck unlike the oval and lanceolate scle-
rites of F. garcialvarezi sp. nov. [17, 22].
Of the six species of the genus known from the Euro-
pean Atlantic Ocean, three do not occur off the coast 
of the Iberian Peninsula and are easily distinguishable 
from F. garcialvarezi sp. nov. (Table  3). Falcidens cros-
sotus Salvini-Plawen, 1968 shows a tail-shaped posterior 
region, oval sclerites with two longitudinal crests on the 
anterior region and sagittal sclerites with median keel 
and several lateral crests on the neck [5, 31]. Falcidens 
sterreri (Salvini-Plawen, 1967) presents lanceolate scler-
ites on the anterior region, lanceolate sclerites with sev-
eral longitudinal crests on the trunk and acicular sclerites 
only on the tassel [5, 31, 32]. As for Falcidens sagittiferus 
Salvini-Plawen, 1968, it presents lanceolate sclerites 
with waist, a single median keel and base with notch on 
the neck, lanceolate sclerites with a single median keel 
on the trunk and acicular sclerites only on the tassel [5, 
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30]. These features contrast with those of F. garcialva-
rezi sp. nov.: body without tail-shaped posterior region, 
oval smooth sclerites or with a longitudinal keel on the 
anterior region; lanceolate sclerites, with waist, median 
keel, base with a notch and wings on the neck; lanceolate 
sclerites with median keel, lateral grooves and base with 
or without notch on the trunk; lanceolate sclerites with 
median groove, spatulate sclerites and acicular sclerites 
with one or two grooves on the tassel. It should also be 
pointed out that none of these three species present an 
accessory triangular plate on the radula as that of F. gar-
cialvarezi sp. nov. [5, 30–32].
Fig. 7 Falcidens garcialvarezi sp. nov. a Habitus and body regions of holotype, b Habitus of paratype 1 (a anterium, n neck, t trunk, ts tassel)
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The other three European Atlantic Ocean spe-
cies occur off the Iberian Peninsula and show charac-
ters, which differ from those of F. garcialvarezi sp. nov. 
(Table  3). Falcidens vasconiensis Salvini-Plawen, 1996 
shows a tail-shaped posterior region, oval sclerites with 
two longitudinal grooves on the anterior region, lanceo-
late sclerites with waist, median keel and several lateral 
keels on the trunk and tail as well as two pairs of lateral 
supports; it lacks a triangular plate on the radula. These 
features differ from the body of F. garcialvarezi sp. nov. 
Fig. 8 Falcidens garcialvarezi sp. nov. Holotype. a Buccal shield; b, c Arrangement of sclerites; b Sclerites forming an angle to the longitudinal axis 
on the ventral region of the neck; c Sclerites parallel to the mantle on the posterior region
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Fig. 9 Falcidens garcialvarezi sp. nov. Photograph under SEM and optical microscope; drawings of the sclerites characteristic of each body region. A, 
B Anterior, C Anterior and Neck, D Neck, E–H Trunk; I–l Tassel
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without tail with oval smooth sclerites and oval sclerites 
with median keel on the anterior region and lanceolate 
sclerites with median keel and lateral grooves on the 
trunk. [16, 19, 24, 33].
Falcidens urgorrii sp. nov. presents sagittal sclerites on 
the neck, lanceolate sclerites with three types of bases on 
the trunk and sclerites with acicular blade and round base 
with a groove on the tassel which F. garcialvarezi sp. nov. 
lacks. Finally, Falcidens valdubrensis sp. nov., described 
below, shows sagittal sclerites on the neck and lanceolate 
sclerites with waist and median keel on the trunk, which 
differ from the lanceolate sclerites of the neck and the 
lanceolate sclerites with median keel and lateral grooves 
of the trunk shown by F. garcialvarezi sp. nov.
Falcidens valdubrensis sp. nov.
Type material—Holotype (MHN-USC 10056) 1.8  mm 
long, of which only three preparations of sclerites are pre-
served on slides for optical microscope and one preparation 
for SEM and deposited at the Museo de Historia Natural of 
the Universidade de Santiago de Compostela (MHN-USC).
Type locality—Ferrol Canyon; Galicia (NW Iberian 
Peninsula). Oceanographic expedition DIVA-Artabria 
I 2002, station DRN-400-2002-130902 (43°45  892′N; 
8°44 301′W) with EBS on muddy sand bottoms at a depth 
of 400 m.
Derivatio nominis—The specific epithet is dedicated 
to the region Val do Dubra, where the first author of this 
paper comes from.
Diagnosis—Body divided in four regions: anterior, 
neck, trunk and tassel. Mantle covered in characteris-
tic sclerites according to body region. On the anterior 
region, they are oval, flat and smooth. Three types of sag-
ittal sclerites on the neck: some with median keel on the 
blade; others with round base and a blade with median 
keel with a groove on each side; and a third type of wide 
sclerites with truncated base and a blade with median 
keel. Four types of sclerites on the trunk: a first type of 
narrow lanceolate sclerites with a clear waist and a blade 
with median keel; a second type of wide lanceolate scle-
rites with a clear waist and a base as long as the blade, 
which shows a slight median keel; the other two types are 
lanceolate, they show a slight median keel and a groove 
on each side and a base, which is round in one type and 
truncated in the other. Tassel with two types of sclerites: 
the first type is lanceolate, with a round base and a blade 
with a narrow median keel; and a second type of lanceo-
late sclerites with round base and a very elongated blade 
with a median keel and a longitudinal groove on each 
side. Radula with two falciform teeth.
Habitus—Animal 1.8  mm long; twice as wide in the 
anterior region (0.30  mm) as in the posterior region 
(0.16  mm), fixed in ethanol 70%; white and transpar-
ent. Four body regions: anterior, neck, trunk and tas-
sel (Fig. 11a), which differ in the types of sclerites. Neck 
delimited by two constrictions: the first separates it from 
the anterior region; the second differentiates it from 
the trunk. Long trunk continuing in the tassel, where 
Fig. 10 Falcidens garcialvarezi sp. nov. Holotype, Radula. a Linear sketch, b photographdetail of histological section (ls lateral support, rc radular 
cone, sy symphysis, th tooth, tp triangular plate)
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the pallial cavity is located with two ctenidia. No buccal 
shield could be observed due to body contraction.
Sclerites—Sclerites are arranged along the animal 
body lying parallel to the longitudinal axis on the man-
tle (Fig. 11b–e). Small on the anterior region (10–20 μm 
long × 10–15 μm wide), oval, smooth and flat (Fig. 12A, 
B). On the neck, it presents three types of larger and sag-
ittal sclerites (30–60 μm × 20–40 μm); the first type are 
smooth and flat with a median keel on the distal region of 
the blade (Fig. 12C); the second type has a round base and 
a median keel with a groove on each side of the median 
keel (Fig.  12D); the third type are wide sclerites with 
truncated base and a slight keel on the distal region of the 
blade (Fig. 12E). Four types of sclerites on the trunk: the 
first type are lanceolate, narrow (70–80 μm × 20–30 μm), 
with a well-marked waist, a truncated base and an elon-
gated blade, narrower than the base, with a median keel 
(Fig.  12F); the second type are lanceolate, wide (70–
80  μm ×  30–40  μm), with a slight waist in the median 
region of the sclerite, a median keel on the distal region 
of the blade, a truncated base and a blade shorter than 
the base (Fig. 12G). The other two types of the trunk are 
similar, larger (80–90 μm × 30–40 μm), lanceolate, with 
median keel and a longitudinal groove on each side of 
the median keel. However, one shows a truncated base 
(Fig.  12H), whereas the second presents a round one 
(Fig. 12I). The tassel bears two types of sclerites: a smaller 
type (75–50  μm  ×  20–25  μm) of lanceolate elongated 
sclerites with rounded base and a tapering blade with a 
narrow median keel (Fig. 12J), and a second type of larger 
sclerites (100–150  μm ×  25–30  μm) similar but with a 
much more elongated blade, narrow with a wider median 
keel and a longitudinal groove on each side (Fig. 12K).
Radula—Only two 20–25  µm long falciform teeth 
could be observed by transparency. Radular supports and 
cone unknown.
Remarks—Falcidens valdubrensis sp. nov. is character-
ized by three types of sclerites. The first type is located 
on the trunk; lanceolate, narrow, with a well-marked 
waist, a narrow blade with a median keel and a truncated 
base. The other two types appear on the tassel; they are 
lanceolate, with a round base and an elongated and nar-
row blade; one of these types shows only a median keel, 
whereas the other also presents two lateral grooves.
Six other species of the genus can be found in the North 
Atlantic Ocean, also easily distinguishable from F. valdu-
brensis sp. nov. Three of them are not present off the NW 
Iberian Peninsula. Falcidens crossotus Salvini-Plawen, 
1968 has a tail-shaped posterior body end and oval scle-
rites with two longitudinal crests on the anterior region 
[5, 31] which differentiate it from F. valdubrensis sp. nov. 
as the latter lacks a tail and is provided with smooth oval 
sclerites on the anterior region. Equally, Falcidens sterreri 
(Salvini-Plawen, 1967) and Falcidens sagittiferus Salvini-
Plawen, 1968 bear only acicular sclerites on the tassel, 
whereas F. valdubrensis sp. nov. shows solely lanceolate 
sclerites on this region. Also, F. valdubrensis sp. nov. pre-
sents sagittal sclerites with a median keel on the neck that 
are absent in the other three species [5, 30–32]. The other 
three species of the genus are present in the same geo-
graphical area as F. valdubrensis sp. nov. Of these three, 
Falcidens vasconiensis Salvini-Plawen, 1996, bears a tail-
shaped posterior end, oval sclerites with two longitudi-
nal grooves on the anterior part and lanceolate sclerites 
with a median keel and several lateral crests on the trunk 
[16, 19, 24, 33], whereas F. valdubrensis sp. nov. lacks a 
tail and bears smooth oval sclerites on the anterior region 
and lanceolate sclerites with median keel but without 
lateral crests on the trunk. Also, Falcidens garcialvarezi 
sp. nov. bears on the neck oval sclerites with median keel 
and lateral grooves on the one hand, and on the other 
hand, notched lanceolate sclerites with well-marked 
waist, median keel and lateral grooves. On the trunk, 
sclerites are elongated and lanceolate with median keel, 
lateral grooves and round base with or without notch; 
the tassel shows four types of sclerites, two acicular, one 
lanceolate and one spatulate. In contrast, F. valdubrensis 
sp. nov. presents sagittal sclerites with median keel on the 
neck, four types of lanceolate sclerites on the trunk and 
a tassel with lanceolate sclerites only. Finally, Falcidens 
urgorrii sp. nov. bears smooth and sagittal sclerites on the 
neck and three types of sclerites on the tassel; two lan-
ceolate with a median keel and one with acicular blade 
and wide base and a median groove that F. valdubrensis 
sp. nov. lacks.
The new species can be easily distinguished from the 
rest of the genus by its body morphology and its particu-
lar typology of sclerites (Table 3). Considering the clos-
est species biogeographically, F. valdubrensis sp. nov. 
differs from the three species cited from the Mediterra-
nean Sea. Falcidens gutturosus (Kowalevsky, 1901) pre-
sent the posterior body end tapering in the shape of a 
tail [21–23]. Regarding the type of sclerites, F. gutturosus 
bears long sagittal sclerites with notched base, median 
keel and two lateral crests on the neck; lanceolate scle-
rites with notched base, waist, median keel and several 
lateral crests on the trunk and acicular sclerites on the 
tassel. Falcidens aequabilis Salvini-Plawen, 1972 shows 
sagittal elongated sclerites with notched base and median 
keel on the trunk and sagittal sclerites with notched 
base and several crests on the tail; the tassel shows only 
acicular sclerites [21, 23]. In contrast, F. valdubrensis 
sp. nov. bears sagittal sclerites with median keel and lat-
eral grooves on the neck; lanceolate sclerites with a base 
without notch on the trunk and lanceolate sclerites with 
median keel on the tassel. As regards the third species 
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Fig. 11 Falcidens valdubrensis sp. nov., Holotype. a Habitus; b–e Arrangement of sclerites under optical microscope and SEM; b, c. Anterior and 
body region; d Trunk, e Tassel (a anterium, n neck, t trunk, ts tassel)
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Fig. 12 Falcidens valdubrensis sp. nov. Holotype. Drawings and photographs of the sclerites characteristic of each body region under SEM and opti‑
cal microscope; A, B Anterium, C–E Neck, F–I Trunk, J–K Tassel
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cited from the Mediterranean, Falcidens strigisquamatus 
(Salvini-Plawen, 1977), its trunk shows lanceolate scler-
ites with several crests that are absent in F. valdubrensis 
sp. nov. [17, 22].
Discussion
The body morphology of Chaetodermatidae has been 
described in several papers [4–9]. However, there is no 
consensus regarding the terminology and definition of 
body regions, which make it difficult to compare differ-
ent species. Consequently, in the present study, the body 
regionalization is based on external characters which 
facilitates the visualization and use in all species.
The data available on the biology and biodiversity of 
Caudofoveata are still very scarce, which is reflected 
when describing new species from the European Atlan-
tic coast, one of the areas where these molluscs are best 
known. Although Caudofoveata can be found in all 
oceans and most seas, their biogeography has been very 
little studied and their knowledge is reduced to those 
areas that were or are still object of systematic research 
studies.
With the present paper, the number of described spe-
cies of Caudofoveata stands at 139, 15 of which belong to 
the family Limifossoridae (5 to the genus Limifossor, 1 to 
Metachaetoderma, 6 to Scutopus and 3 to Psilodens), 39 
species to the family Prochaetodermatidae (with only one 
genus Prochaetoderma) and 85 to the family Chaetoder-
matidae (49 to the genus Chaetoderma, 35 to Falcidens 
and 1 to Furcillidens).
The new species were collected in soft bottoms, similar 
in their composition and bathymetry to the most of Cau-
dofoveata habitats [5]. In Falcidens garcialvarezi sp. nov., 
Falcidens urgorrii sp. nov. and Falcidens valdubrensis sp. 
nov. the radula has one pair of sickle shaped teeth, which 
could act as grasping pincers in a selective carnivorous 
diet [13, 34, 35].
Concerning to the class Caudofoveata, and considering 
the description of 4 new species in this study, the Euro-
pean Atlantic area becomes a well-documented area with a 
total of 25 described species, followed by the North Amer-
ican Atlantic and the Pacific areas with 22 species each 
one. As for the Iberian Peninsula, the number of known 
species is now 18; 3 belong to the family Limifossoridae: 
Scutopus ventrolineatus Salvini-Plawen, 1968; Scutopus 
robustus Salvini-Plawen, 1970 and Psilodens tenuis Salvini-
Plawen, 1977, 7 to Prochaetodermatidae: Prochaetoderma 
alleni, (Scheltema and Ivanov, 2000); Prochaetoderma 
boucheti Scheltema and Ivanov, 2000; Prochaetoderma 
clenchi (Scheltema, 1985); Prochaetoderma gladiatum 
Salvini-Plawen, 1992; Prochaetoderma iberogallicum Sal-
vini-Plawen, 1999; Prochaetoderma turnerae (Scheltema, 
1985), Prochaetoderma yonguei Scheltema, 1985, 8 to 
Chaetodermatidae: Chaetoderma galiciense sp. nov.; Falci-
dens aequabilis Salvini-Plawen, 1972; Falcidens gutturosus 
(Kowalevsky, 1901); Falcidens garcialvarezi sp. nov.; Fal-
cidens strigisquamatus (Salvini-Plawen, 1977); Falcidens 
urgorrii sp. nov.; Falcidens valdubrensis sp. nov. and Falci-
dens vasconiensis Salvini-Plawen, 1996. Thus, the coast of 
the NW Iberian Peninsula is with 6 species one of the most 
researched areas of the Iberian Peninsula.
Authors’ contributions
MPS carried out the study and photographed the specimens, participated 
in data collection and drafted the manuscript. OGA carried out the data 
collection, helped to study the specimens and to draft the manuscript. VU 
conceived the study, participated in its design and coordination and helped 
to draft the manuscript. All authors read and approved the final manuscript.
Author details
1 Estación de Bioloxía Mariña da Graña, Universidade de Santiago de 
Compostela, A Graña, 15590 Ferrol, Spain. 2 Departamento de Zooloxía e 
Antropoloxía Física, Facultade de Bioloxía, Universidade de Santiago de Com‑
postela, 15782 Santiago De Compostela, Spain. 
Acknowledgements
This communication is a contribution to the following projects carried 
out by the Estación de Bioloxía Mariña da Graña from the Universidade de 
Santiago de Compostela: PGIDT01PXI20008PR, PGIDIT05PXIC20001P, PGIDIT‑
07PXB000120PR, A Selva‑08 and ForSaGal‑09 (Xunta de Galicia, Regional Gov‑
ernment); VEM2003‑20070‑C04‑04, CGL2004‑22429‑E and CTM2004‑00740 
(MEC, Spanish Government).
This paper is registered in ZooBank under: http://zoobank.org/
urn:lsid:zoobank.org:pub:628A29EE‑B45D‑4D1A‑8955‑F84FEDAD9013.
Competing interests
The authors declare that they have no competing interests.
Availability of data and material
The data supporting the conclusions of this article are available in the main 
paper.
Received: 7 May 2016   Accepted: 21 October 2016
References
 1. Salvini‑Plawen Lv. Early evolution and the primitive groups. In: Trueman 
ER, Clark MR, editors. The Mollusca, vol 10, evolution. Orlando: Academic 
Press; 1985. p. 59–150.
 2. Scheltema AH. The aplacophoran family Prochaetodermatidae in the 
North American Basin, including Chevroderma n.g. and Spathoderma n.g. 
(Mollusca; Chaetodermomorpha). Biol Bull. 1985;169(2):484–529.
 3. Salvini‑Plawen Lv, García‑Álvarez O. Mollusca Caudofoveata. In: Garcia‑
Alvarez O, Salvini‑Plawen Lv, Urgorri V, Troncoso JS, Ramos MA, et al., editors. 
Mollusca Solenogastres. Caudofoveta. Monoplacophora. Fauna Iberica, vol. 
38. Madrid: Museo Nacional de Ciencias Naturales. CSIC; 2014. p. 165–218.
 4. Schwabl M. Solenogaster mollusks from southern California. Pac Sci. 
1963;17(3):261–81.
 5. Salvini‑Plawen Lv. Mollusca Caudofoveata: marine invertebrates of scan‑
dinavia. Oslo: Universitetsforlagen; 1975.
 6. Scheltema AH. Two new species of Chaetoderma from off west Africa 
(Aplacophora, Chaetodermatidae). J Moll Stud. 1976;42(2):223–34.
 7. Scheltema AH. Australian Aplacophoran Molluscs: I. Chaetodermo‑
morpha from Bass Strait and the Continental Slope off South‑earsten 
Australia. Rec Austr Mus. 1989;41:43–62.
 8. Hiroshi S, Salvini‑Plawen Lv. Four new species of the aplacophoran class 
Caudofoveata (Mollusca) from the southern Sea of Japan. J Nat Hist. 
2014;48(45–48):2965–83.
Page 23 of 23Señarís et al. Helgol Mar Res  (2016) 70:28 
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
 9. Salvini‑Plawen Lv. The validity of Chaetoderma montereyense heath 
along with Ch. argenteum heath (Mollusca: Caudofoveata). The. Veliger. 
1993;36(4):405–12.
 10. Gracia A, Fontalvo E, Gámez LC. La clase Caudofoveata (Mollusca) en el 
Mar Caribe colombiano. Bol Invest Mar Cost. 2013;42(2):421–4.
 11. Scheltema AH, Ivanov DL. A natural history of the deep‑sea aplacophoran 
Prochaetoderma yongei and its relationships to confamilian (Mollusca, 
Prochaetodermatidae). Deep‑Sea Res Pt II. 2009;56:1856–64.
 12. Salvini‑Plawen Lv, Öztürk B. New records of Caudofoveata (Falcidens gut-
turosus, Prochaetoderma raduliferum) and of Solenogastres (Eleutherome-
nia carinata, spec. nov.) from the eastern Mediterranean Sea. Spixiana. 
2006;29(3):217–24.
 13. Scheltema AH. Comparative morphology of the radulae and alimentary 
tracts in the Aplacophora. Malacologia. 1981;20(2):361–83.
 14. Salvini‑Plawen Lv. On the phylogenetic significance of the aplacophoran 
Mollusca. Iberus. 2003;21(1):67–97.
 15. Scheltema AH. Class Aplacophora. In: Scott PV, Blake JA, editors. Taxo‑
nomic Atlas of the Benthic Fauna of the Santa Maria Basin and Western 
Santa Barbara Channel, Vol 8 The Mollusca Part 1. Santa Barbara: Santa 
Barbara Museum of Natural History; 1998. p. 3–47.
 16. Salvini‑Plawen Lv. Falcidens vasconiensis Spec. Nov. (Mollusca, Caudofo‑
veata) du plateau continental du golfe de Gascogne. Bull Soc Zool Fr. 
1996;121(4):339–45.
 17. Salvini‑Plawen Lv. Geographical notes on Iberian Caudofoveata (Mol‑
lusca). Iberus. 2009;27(2):107–12.
 18. Salvini‑Plawen LV, García‑Álvarez O. Clase Caudofoveata. In: Gofás S, 
Moreno D, Salas C, editors. Moluscos marinos de Andalucía. Málaga: Ser‑
vicio de Publicaciones e Intercambio Científico, Universidad de Málaga; 
2011. p. 57–64.
 19. Señarís MP, García‑Álvarez O, Urgorri V. Morphology of Falcidens 
vasconiensis (Mollusca, Caudofoveata, Chaetodermatidae), includ‑
ing a 3D‑reconstruction of the internal anatomy. J Nat Hist. 
2014;48(45–48):2871–84.
 20. Salvini‑Plawen Lv. Fragmented knowledge on West‑European and Iberian 
Caudofoveata and Solenogastres. Iberus. 1997;15(2):35–50.
 21. Salvini‑Plawen Lv. Die Caudofoveata des Mittelmeeres und das genus 
Scutopus (Mollusca, Aculifera). In: Battaglia B, editor. Fitth European 
Marine Biology Symposium. Padova: Piccin; 1972. p. 27–51.
 22. Salvini‑Plawen Lv. Caudofoveata (Mollusca) des Forschungsprojektes 
Polymède. Bull Mus Natl Hist Nat Paris, Sér 3, Zool. 1977;447(310):413–21.
 23. Kowalevsky A. Sur el genre Chaetoderma. Arch Zool Exp Gen. 1901;9:261–83.
 24. Salvini‑Plawen Lv. Caudofoveata (Mollusca) from off the northern coast of 
the Iberian Peninsula. Iberus. 1999;17(2):77–84.
 25. Gil‑Mansilla E, García‑Álvarez O, Urgorri V. Metodología para la recolec‑
ción, conservación y el estudio de los moluscos solenogastros. Reseñas 
Malacol. 2008;12:1–31.
 26. Heath H. Reports on the scientific results of the espedition to the tropical 
Pacific, in Charge of Alexander Agassiz, by the U.S. Fish Commission 
Steamer “Albatross”, from August, 1899, to June, 1900, Commander Jeffer‑
son F. Moser, U.S.N., commanding. XIV. The Solenogastres. MCZ Memoirs. 
1911;45(1):1–179.
 27. Scheltema AH, Buckland‑Nicks J, Fu‑Shiang CH. Chaetoderma argentum 
Heath, a northeastern Pacific aplacophoran mollusk redescribed (Chaeto‑
dermomorpha: Chaetodermatidae). The Veliger. 1991;34(2):204–13.
 28. Lovén S. Nytt Sjödjur. Öfvers K VetenskAkad Förh. 1845;1844(1):116.
 29. Salvini‑Plawen Lv. The species‑problem in caudofoveata (Mollusca). Zool 
Anz. 1978;200(1/2S):18–26.
 30. Salvini‑Plawen Lv. Über Lebendbeobachtungen an Caudofoveata (Mol‑
lusca, Aculifera), nebst Bemerkungen zum System der Klasse. Sarsia. 
1968;31(1):105–26.
 31. Salvini‑Plawen Lv. Schild‑ und Furchenfüsser (Caudofoveata und Sole‑
nogastres). NBB. 1971;441:1–95.
 32. Salvini‑Plawen Lv. Neue scandinavische Aplacophora (Mollusca, Aculif‑
era). Sarsia. 1967;27:1–63.
 33. Señarís MP, García‑Álvarez O, Urgorri V, Barrio L, Cobo MC, Pedrouzo 
L, et al. Nuevos Datos sobre Falcidens vasconiensis, Salvini‑Plawen, 
1996 (Mollusca, caudofoveata) del NW de la Péninsula Iberica. RIM. 
2012;19(6):427–8.
 34. Salvini‑Plawen Lv. The molluscan digestive system in evolution. Malacolo‑
gia. 1981;21(1–2):371–400.
 35. Ivanov DL. Structure an functional morphology of radular system in Chae-
toderma (Mollusca, Caudofoveata). Zool zh. 1979;58(9):1302–6.
